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Analysis of the mitochondrial proteome of S. cerevisiae led to the
identiﬁcation of 851 different proteins. This dataset covers approx.
85% of the proteome. More than 200 proteins were of unknown
function. Some of these were identiﬁed as components of novel
protein import pathways, such as the sorting and assembly machin-
ery (SAM-complex) in the outer membrane and the MIA machinery
in the intermembrane space. A surprising ﬁnding was the presence
of many signaling proteins including protein kinases, phosphatases
and G-proteins. Further systematic analysis revealed a substantial
fraction of phosphorylated mitochondrial proteins indicating a role of
reversible phosphorylation in regulating mitochondrial function. A
remarkable high number of phosphorylation sites were identiﬁed
in outer membrane proteins particularly in components regulating
mitochondrial biogenesis. We have identiﬁed several protein kinases
which phosphorylate these proteins and analyzed how protein im-
port and assembly are embedded in a cellular signalling network.
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Mitochondrial potassium channels play an important role in
cytoprotection. The following potassium channels have been de-
scribed in the inner mitochondrial membrane: the ATP-regulated
potassium channel, the large conductance calcium activated potassi-
um channel, the voltage-gated potassium channel and the twin-pore
domain TASK-3 potassium channel. Potassium channels in the inner
mitochondrial membrane are modulated by inhibitors and activators
(potassium channel openers) previously described for plasma mem-
brane potassium channels. The majority of mitochondrial potassium
channel modulators exhibit a broad spectrum of off-target effects.
These include uncoupling properties, inhibition of the respiratory
chain and effects on cellular calcium homeostasis. Therefore, the
rational application of channel inhibitors or activators is crucial to
understanding the cellular consequences of mitochondrial channel
inhibition or activation. In this paper, recent observations on three
fundamental issues concerning mitochondrial potassium channel will
be discussed: 1). their molecular identity, 2). their interaction with
potassium channel openers and inhibitors and 3). their functional role.
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Heme is a prosthetic group that consists of an iron atom bound
in the center of a porphyrin ring. It is an essential element of
hemeproteins in all living organisms. Although heme is ubiquitous, its
circulation is strictly controlled. Therefore it is believed that it may
play as yet unknown regulatory functions.
The mitochondrial calcium-dependent BK channel (mitoBKCa)
is one of the ﬁve known channels that contribute to potassium
permeability of mitochondrial inner membrane. It is activated by
calcium and voltage and inhibited by scorpion venom toxins such as
charybdotoxin and iberiotoxin.
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